Objective: This study assessed the efficacy of the Marriage Checkup (MC) for improving relationship health and intimacy. Method: Cohabiting married couples (N ϭ 215, M age women ϭ 44.5 years, men ϭ 47 years, 93.1% Caucasian) recruited from a northeastern U.S. metropolitan area through print and electronic media were randomly assigned to MC treatment or wait-list control. Treatment but not control couples participated in assessment and feedback visits, at the beginning of the study and again 1 year later. All couples completed 9 sets of questionnaires over 2 years. Outcome measures included the Quality of Marriage Index, the Global Distress subscale of the Marital Satisfaction Inventory-Revised, the Intimate Safety Questionnaire, and the Relational Acceptance Questionnaire. Results: A latent growth curve model indicated significant between-group differences in intimacy at every measurement point after baseline (d ranged from .20 to .55, M d ϭ .37), significant between-group differences in women's felt acceptance for every measurement point after baseline (d ranged from .17 to .47, M d ϭ .34), significant between-group differences in men's felt acceptance through the 1-year 2-week follow-up (d across follow-up ranged from .11 to .40, M d ϭ .25), and significant between-group differences in relationship distress through 1-year 6-month follow-up (d across follow-up ranged from .11 to .39, M d ϭ .23). Conclusions: Longitudinal analysis of the MC supports the hypothesis that the MC significantly improves intimacy, acceptance, and satisfaction. Implications for dissemination are discussed.
Relationship health is a public health issue. Divorce and marital deterioration are ubiquitous, exacting substantial mental and physical health costs on individuals and society. By the time women and men reach the ages of 50 -59, 39% and 41%, respectively, have been divorced at least once (Kreider, 2005) . Furthermore, of those couples who remain together, a substantial number endure unhappy or abusive relationships.
Relationship distress has been associated with a higher incidence of both depression and substance abuse (e.g., Whisman, 2007) , as well as diminished medical treatment adherence and even down-regulated immune system functioning (Whisman & Uebelacker, 2006) . Forty percent of mental health patients named relationship difficulties as responsible, at least in part, for their psychiatric problems (Berger & Hannah, 1999) . Given the additional negative effect of relationship deterioration on children's health (e.g., Cummings, Goeke-Morey, & Papp, 2003) , combined with the multiple negative health effects on individuals (Proulx et al., 2007) , and the health effects associated with divorce and separation (Lucas, 2005) , it is becoming increasingly clear that relationship health affects all other health systems.
Despite the epidemic of relationship health deterioration, there remain few avenues by which couples can effectively attend to their relationship health, short of tertiary couples therapy. Behavioral couple therapy (Epstein & Baucom, 2002; Jacobson & Chris-tensen, 1998; Jacobson & Margolin, 1979) is the current "gold standard," having documented efficacy across multiple randomized controlled trials (RCTs; e.g., Christensen, Atkins, Baucom, & Yi, 2010; Shadish & Baldwin, 2005) . Roughly two thirds of couples improve with therapy, resulting in the average treated couple faring better than about 70%-80% of untreated couples (Gurman, 2011) . Clearly tertiary therapy is beneficial; however, the data also indicate that there are many couples who are not well served by traditional treatment. Tertiary treatment can only work when couples attend, and the percentage of distressed couples who attend therapy is alarmingly low.
Targeting prevention, educational programs have been developed to help couples sustain relationship health. These models usually focus on relationship education, increasing relationship awareness (e.g., PREPARE/ENRICH; Olson & Olson, 1999) , or building relationship skills (e.g., PREP; Markman et al., 2001) . Research has revealed that couples at low risk for marital discord are overrepresented in these programs, meaning that couples who stand to benefit the most do not participate as often as couples who may have remained well regardless (Halford, O'Donnell, Lizzio, & Wilson, 2006; Sullivan & Bradbury, 1997) .
A major barrier to help seeking involves concerns about the time and cost of therapy, as well as the significant emotional challenge of admitting the need for marital therapy. The majority of people suffering from relationship distress do not seek professional help (Johnson et al., 2002) . A recent statewide sample of adults indicated that only 37% of divorced persons had sought counseling before dissolving the marriage (Johnson et al., 2002) . Of currently married couples, only 19% indicated they had ever participated in marital therapy (Johnson et al., 2002) . Recent research indicates that couple help seeking is hindered by unique barriers as compared with individual help seeking. For example, seeking help as a couple requires the motivation and buy-in of both partners, either of whom can refuse to participate (Fleming & Cordova, 2012) . Additional barriers include partner's lack of confidence in the outcome; preference to solve problems on their own; or logistical challenges such as cost, conflicting schedules, or lack of child care (e.g., Uebelacker, Hecht, & Miller, 2006) .
Other barriers to participating in prevention programs include healthy couples not feeling the need to participate, reluctance to share personal information about their relationship, and perceiving relationship educators as having lower professional status (Berger & Hannah, 1999; Bradbury & Karney, 2010) . Also, couples who have never had therapy before are the hardest to attract, partly because they are more sensitive to stigmatization (Bringle & Byers, 1997) .
Additionally, professional services are rarely used to maintain marital health (Wolcott, 1986) . Couples who do not self-identify as distressed appear to be particularly reticent to participate in anything that resembles "therapy" (Morrill et al., 2011) . Indeed, distressed couples wait an average of 6 years before seeking help, at which point their relationship likely has deteriorated dramatically (Notarius & Buongiorno, 1992 , as cited in Gottman & Gottman, 1999) . Studies also show that for people who divorced but never sought couples therapy, the top reason given was the belief that it was too late to make a difference (Wolcott, 1986) . A major reason for this delay may be the process involved in the decision to attend couples therapy, which appears to involve three phases: (a) recognizing the problem, (b) considering therapy, and (c) taking steps to engage in treatment (Doss, Atkins, & Christensen, 2003) . Even the first stage only occurs after the relationship has been deteriorating for some time. Couples often do not self-identify as "distressed" until negative interactions have accumulated past a cognitive tipping point and serious relationship damage has occurred (e.g., Gottman, 1994) .
Thus, there is a substantial need for early detection and preventative care for deteriorating couples before serious and irreversible relationship damage has occurred. There are currently no widely available means to fill this need. Mild-to-moderately distressed couples may view therapy as reserved for only the most severely distressed couples, and thus delay seeking treatment until its efficacy is seriously diminished by the chronicity and severity of the accumulated relationship dysfunction. Most distressed couples do not ever consider seeking help, and those who do primarily consult medical doctors and clergy rather than trained couple therapists (Veroff, 1981) . Doss et al.'s series of studies (Doss, Atkins, & Christensen, 2003 , Doss, Simpson, & Christensen, 2004 , Doss, Rhoades, Stanley, & Markman, 2009 ) concluded that nontraditional marital interventions need to become more widely available in order to attract a greater number of couples.
Given the above, it is likely that a fair number of couples at risk for significant relationship health deterioration exist who (a) may not yet be self-identifying as "needing help," (b) are unlikely to seek tertiary couples therapy, and (c) are equally unlikely to seek preventive education workshops. By analogy, these couples are the relationship health equivalent of those for whom annual physical health checkups were designed -those who may benefit from early detection and preventative care despite their own perceptions of health.
The Marriage Checkup (MC) addresses this issue by providing a less threatening option for couples to seek early preventative care before they have begun to identify as distressed. Intended to be the relationship health equivalent of the annual physical or dental checkup, the MC was designed to fill the gap in empirically supported relationship health care between tertiary care and preventative relationship education. In the present study, we assess the efficacy of the MC (Cordova, 2009 (Cordova, , 2014 Gee, Scott, Castellani, & Cordova, 2002; Morrill et al., 2011) as a brief, accessible marital health intervention. The MC is a two-session assessment and feedback intervention designed to be a safe and routine procedure for relationship health maintenance, early problem detection, and early intervention.
The MC: Previous Research
The present study is a longitudinal examination of both the short-and long-term relationship health effects of the MC. Using both motivational interviewing (MI; Miller & Rollnick, 2002) and integrative behavioral couples therapy techniques (IBCT; Cordova, , the goal of the MC is to activate couples in the service of their marital health while simultaneously fostering a sense of greater acceptance and deeper intimacy.
Pilot research has demonstrated that the MC has high treatment tolerability (97% completion rate) and is safe for use with at-risk couples (Cordova, Warren, & Gee, 2001 ). Furthermore, longitudinal follow-up from the pilot studies demonstrated several positive outcomes of the MC intervention: (a) MC couples signifiThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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cantly improved across a range of marital health variables compared with control, (b) MC couples maintained significant improvement 2 years post-MC, (c) MC wives' subsequent treatment seeking was affected by receiving a treatment recommendation, and (d) couples' affective tone after participating in the MC predicted later marital satisfaction (Gee et al., 2002) . Further details of the MC format and results of previous studies are described in Cordova (2014) ; and Cordova, Warren, and Gee (2001) . A principal goal of the MC is to attract a large enough sample of treatment-avoidant, at-risk couples to be useful as an indicated preventive intervention. Promoting the MC as an informational marital health checkup removes the "treatment" barrier, creating an atmosphere in which couples who are not openly distressed, or who are otherwise biased against "treatment," can address existing relationship concerns. Research has confirmed that the checkup format is effective at attracting couples considered at risk for marital deterioration, but who are otherwise not seeking relationship treatment (Morrill et al., 2011) . The present sample reported a broad range of relationship distress (as measured by the Marital Satisfaction Inventory-Revised, Global Distress subscale [MSI-R GDS]; Snyder, 1997) , demonstrating the at-risk nature of a majority of the sample. About 44% had moderately distressed baseline scores, and 19% scored in the highly distressed range. Furthermore, 63% of MC participants had never sought couples therapy previously, and over 32% of MC participants reported the MC as their first use of any mental health services (Morrill et al., 2011) . These findings suggest that the MC's novel approach as an informational marital health checkup attracts a broad range of couples, many of whom fall into the "at-risk" category, and who might not otherwise seek marital health services.
Present Aims
The present study extends previous MC studies in important ways. First, the present study is the first to include two annual checkups with 2 years' worth of follow-up assessments. Given that a checkup model, by definition, involves a regular schedule of repeated checkups and that our previous studies were not able to study the effects of repeated checkups, the addition of a follow-up annual checkup gives us our first opportunity to study whether subsequent regular checkups are measurably beneficial. In addition, although previous MC studies have been relatively small pilot projects (e.g., N ϭ 64; , the current iteration of the MC was designed to recruit a much larger sample size (N ϭ 215) in order to augment the power and precision of our findings, to improve generalizability, and to allow for the use of more sophisticated analyses.
In the present study, we tested the effects of the MC on two relationship satisfaction variables, as well as on intimacy and acceptance. These are the three primary areas of couples' emotional health that we hypothesize to be influenced by the MC. Our hypotheses are that participation in the MC compared with a wait-list control condition will result in positive relationship health trajectories for intimacy, acceptance, and relationship satisfaction over the course of 2 years.
Method Participants
Participants included 215 couples recruited from a northeastern metropolitan area. Of the 430 individuals who participated in the study, there were 218 women and 212 men, for a total of 209 opposite-sex couples and six same-sex couples. Due to partner distinguishability on outcome variables, same-sex couples were excluded from the analysis. Participants ranged in age from 20 to 78 years, with an average age for women of 44.5 years (SD ϭ 10.8) and average age for men of 46 years (SD ϭ 11.4). The majority of participants were Caucasian (93.9%), followed by African American (2.7%), Asian (2.7%), Hispanic (1.7%), and American Indian (.7%). Overall, couples had been married an average of 15.2 years (with a range of 22 days-56 years) and had an average household income in the $75,000 -$99,000 range (with incomes ranging from under $10,000 to over $100,000). In the local metropolitan area, individuals have a median household income of $66,389 (U.S. Census Bureau, 2009). About 82% of the individuals in the study had children, with an average of two children per couple. Eightyeight percent of the sample had a high school degree, and 43.9% had a bachelor's degree or higher. About 84% of people in the metropolitan area graduated from high school, and about 30% had a bachelor's degree or higher. By comparison, our sample has a somewhat higher income and education level. Our sample has a similar racial makeup compared with the surrounding area.
To compare the initial distress level of our sample with community couples, we used the previously established cutoff score on the Quality of Marriage Index (QMI) of 30.5, with scores below 30.5 indicating significant distress (Funk & Rogge, 2007) . About 20% of women and 15% of men fell into the distressed range; together, 26% of couples had at least one couple member who fell into the distressed range. Notably, an additional 7% of women and 7.5% of men fell within 2 points of the cutoff.
Procedure
Couples were recruited for the study through the use of flyers, paper and electronic advertisements, print and broadcast media, and word-of-mouth. Three hundred thirty-four couple members initially contacted the study and were screened for eligibility. To be able to participate in the study, couples had to be both married and cohabitating, and could not currently be attending couples therapy. When couples were determined eligible to participate, the Research Coordinator randomly assigned an identification number from the master randomization list. The identification number was placed on a key and on the couple's pretreatment questionnaires. Couples were enrolled in the study following return of the pretreatment questionnaires and informed of their treatment condition.
Treatment couples completed additional questionnaires at the end of the feedback session, and at 2-week, 6-month, and 1-year followup, with control couples' questionnaires timed to coincide accordingly. Once the 1-year follow-up questionnaires were completed, treatment couples returned for a booster MC. All couples completed questionnaires at the 1-year feedback, 1-year 2-week, 18-month, and 2-year time points. Couples were paid for the completion of each packet, in escalating amounts ranging from $25 to $100. Participants were paid a total of $575 if the entire study was completed. The study This document is copyrighted by the American Psychological Association or one of its allied publishers.
was completed in compliance with the Institutional Review Board at the first author's institution. By the 2-year time point, 22 of 101 control couples had dropped out of the study, whereas 35 of 108 treatment couples dropped out, leading to a total dropout rate of 27%. The participant flow is illustrated in Figure 1 . Fisher's exact test indicated that the different dropout rate between treatment and control groups was not significant (p ϭ .09). This dropout rate is similar to the 30% average dropout rate for longitudinal studies of this nature (Bradbury & Karney, 2010) . We further probed between-group differences in dropouts by looking at three periods: before the intervention, between the intervention and booster, and after the booster. Only the preintervention difference was significant, with one of 101 control couples dropping out and 13 of 108 treatment couples dropping out (p ϭ .001), indicating that some couples, having learned of their randomization, opted not to attend treatment. These couples were not significantly different from their counterparts who attended treatment on baseline marital satisfaction, intimacy, or acceptance; however, they tended to have fewer years of education: mean difference ϭ 2.00, SD ϭ 2.50), t(106) ϭ 2.67, p ϭ .009, for women, and mean difference ϭ 1.52, SD ϭ 2.57, t(106) ϭ 2.06, p ϭ .042, for men. A Mann-Whitney test indicated that treatment dropouts also trended toward lower income (mean rank ϭ 40.27) compared to those who attended the intervention (mean rank ϭ 56.45), U ϭ 432.5, p ϭ .09. Therefore, this differential dropout rate appears to be more related to socioeconomic factors than relational ones.
Over the entire sample, dropouts tended to have lower marital satisfaction 1 (mean difference on Quality of Marriage Index ϭ 3.26, SD ϭ 7.53), lower intimacy (mean difference ϭ 0.13, SD ϭ 0.43), t(207) ϭ 2.01, p ϭ .046, and lower acceptance (mean difference ϭ 0.24, SD ϭ 0.71), t(207) ϭ 2.17, p ϭ .031. A Mann-Whitney test indicated that income was lower for dropouts (mean rank ϭ 88.75) than completers (mean rank ϭ 109.01), U ϭ Excluded (total n = 47) because:
Did not meet inclusion criteria (total n = 37):
In couples therapy (n = 19) In individual treatment: (n = 7) Unmarried: (n = 7) Not living together: (n = 1) Geographical distance: (n = 3)
Refused to participate (n = 10)
Assigned to experimental group and sent pre-treatment questionnaires (n = 144)
Received experimental manipulation (n = 108)
Did not receive experimental manipulation (Did not return pre-treatment questionnaires) (n = 31) Received comparison manipulation but excluded from analysis (same-sex couples) (n = 5)
Assigned to comparison group and sent pretreatment questionnaires (n = 143)
Received comparison manipulation (n = 101)
Did not This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
3374.0, p ϭ .023. Treatment and control dropouts did not differ significantly on any variables that we examined.
Power Analysis
A power analysis was conducted using Cohen's (1988) recommendations. Analyses indicated that the study was sufficiently powered to detect the 0.40 effect size of the previous studies with the achieved sample size of N ϭ 215.
Measures
The QMI (Norton, 1983) . The QMI is a six-item measure that assesses a partner's evaluation of the quality of her or his marriage. The first five items in the measure are each ranked on a 7-point scale, ranging from 1 (strongly disagree) to 7 (strongly agree). Examples of these items include, "we have a good relationship" and "my relationship with my partner makes me happy." The final question asks participants to rate their overall level of happiness from 1 (not at all happy) to 10 (extremely happy). The sum of the items was used, with a possible range from 6 to 45. The measure has been extensively validated. In the present study, the internal reliability of the measure was very high (Cronbach's ␣ ϭ .97).
The Intimate Safety Questionnaire (ISQ; Cordova, Gee, & Warren, 2005). The ISQ is a 27-item self-report scale designed to measure the degree to which partners feel safe being vulnerable with each other across different domains of the relationship. Items include "When I need to cry, I go to my partner" and "I feel comfortable telling my partner things I would not tell anybody else." Respondents rated each statement on a scale ranging from 0 (never) to 4 (always), with higher mean scores indicating higher levels of intimacy. In the present sample, internal reliability was high (Cronbach's ␣ ϭ .91). The ISQ has been found to be significantly correlated with the subscales of the Personal Assessment of Intimacy in Relationships Questionnaire (Schaefer & Olson, 1981) . In addition, the ISQ has been found to be significantly correlated with the GDS of the MSI (Cordova, Gee, & Warren, 2005) , providing support for its construct validity. We use the ISQ as our measure of intimacy in this study because it is a theory-driven questionnaire most consistent with our theory of change with regard to the MC. Additional details regarding the ISQ can be obtained from the first author. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
The Relationship Acceptance Questionnaire (RAQ; Wachs & Cordova, 2007) . The RAQ is a 26-item self-report measure of how accepting the participant feels of his or her partner and how accepted the participant feels by his or her partner. Participants responded on a scale ranging from 1 (strongly disagree) to 5 (strongly agree) to such statements as "I feel like my partner accepts me as a person 'warts and all'" and " I don't dwell on my partner's weaknesses." Higher scores indicated higher levels of acceptance. This scale had high internal consistency for both partner felt acceptance (.94) and acceptance of partner (.91). In this study, we focused exclusively on how accepted the respondent felt by her or his partner, as this is believed to be a more accurate measure of relational acceptance.
The MSI-R-GDS (Snyder, 1997). The MSI-R-GDS is a wellvalidated subscale measuring overall relationship satisfaction. In this sample, Cronbach's alpha for the GDS was .93. Standardized mean T-scores are grouped by sex into categories such that scores between 39 and 49 indicate low distress, between 50 and 59 indicate moderate distress, and 60 and above indicate severe distress.
The MC
The MC consists of assessment and feedback sessions, each lasting approximately 2 hr. During the assessment session, couples were asked to discuss their reasons for seeking an MC, how they hoped to benefit, and about the history of their relationship (Buehlman, Gottman, & Katz, 1992) . Partners engaged in two social support interactions and one problem-solving interaction. The assessment visit concluded with a therapeutic interview, which involved a discussion of both the partners' strengths and areas of concern, using the techniques of the IBCT .
The feedback session was conducted approximately 2 weeks after the assessment session. Each couple's feedback report was customized to their particular strengths and areas of concern. The session began with a review of the couple's history, continued with a review of the couples' strengths, as well as a summary of their questionnaire scores, and concluded by addressing couples' concerns. Therapists presented a menu of options for how the couple might effectively address each area of concern and also asked couples to generate their own suggestions. Therapists used MI techniques (Miller & Rollnick, 2002) to activate couples in the service of their marital health and IBCT techniques to promote increased acceptance, intimacy, and satisfaction.
Booster visits were conducted 1 year later in the same general format as described above. Couples were asked for an update about positive events in the past year and also to follow-up on the concerns that they had discussed previously as well as new concerns. Both old and new concerns were reviewed during the feedback session.
Treatment Fidelity
Therapists included the first author and nine doctoral students, all of whom were trained and supervised weekly by the first author. For the assessment visits, seven therapists saw a mean of 18.29 couples (SD ϭ 7.41), with a range of 3-25. For the booster visits, 10 therapists (the original seven, plus an additional three who replaced those who finished the program) saw a mean of 12.80 couples (SD ϭ 9.91), with a range of 2-29. An Adherence scale was developed to assess therapist fidelity to the MC manual. Nineteen codes reflected therapist behavior during the assessment and feedback sessions of the MC. Four doctoral students served as coders, and two of the authors (JC and CJF) served as the coding trainers. Coding teams met weekly in pairs to discuss and reach consensus on final ratings. Out of the 101 treatment couple videos, 25 (24.8%) were selected via stratified sampling (per each therapist), and those tapes were rated for adherence. Each behavior was rated on a 5-point scale of therapist adherence ranging from 1 (not at all) to 5 (extensively). Due to low variability, traditional intraclass correlations were inappropriate. Consequently, exact percent agreement between codes was calculated, which is a value that represents the percentage of the time that raters agreed on a code. Exact percent agreement ranged from .76 to .85 across teams. Percent agreement within one level of the scale (which measures the percentage of the time that coders agree within 1 point) was also calculated across all raters. This level of percent agreement ranged from .96 to .99. The average adherence rating was 4.67 (SD ϭ .29), indicating that therapists adhered to the MC manual.
Data Analysis
Analytical models were constructed using a latent growth curve framework. Couple was used as the unit of analysis, and husband and wife growth curves were modeled in parallel. This approach allowed a flexible examination of partner distinguishability for variance components, slopes, intercepts, and treatment effects. It also allowed inclusion of multiple indicators of distress into a latent variable, enabling a separation of error due to trajectory disturbance and error specific to each measurement scale, resulting in increased power (Bollen & Curran, 2006) .
Due to the study design, we expected to find brief periods of rapid change immediately after each intervention point, followed by longer periods of slower change, consistent with other intervention work (e.g., Keller et al., 2000) . Thus, appropriate handling of nonlinearity became a central challenge to the analysis, as we expected that higher order polynomial forms would not change shape sharply enough to capture accurate representations of change over time. Moreover, these forms could inappropriately smooth qualitatively distinct assessment points that occur close in temporal proximity, such as the 1-year follow-up (1 year after an intervention) and the booster feedback several weeks later. Whereas some researchers have profitably used piecewise linear models (Keller et al., 2000) to capture such discontinuities, we opted instead to code treatment as a time-varying variable. Piecewise models in this analysis would have required four pieces and would still have imposed potentially inappropriate linearity assumptions over the follow-up period. The time-varying model parameterization is more parsimonious, computationally less intensive, allows treatment to have a different effect at each time point, and has the interpretive benefit of allowing between-group mean differences to be read directly from the model output.
A single dummy-coded variable, representing exposure to treatment, was coded as 0 for the control group and 1 for the treatment group. To maintain fidelity to an intent-to-treat analysis, couples who dropped out before the booster session were still coded as 1 after the booster session. All postbaseline measures were regressed This document is copyrighted by the American Psychological Association or one of its allied publishers.
directly on the treatment variable, channeling deviations in individual trajectories related to treatment through this path rather than through the slope, and generating a separate regression path for each time point. No path was included between treatment and baseline status, equivalent to coding all couples as 0 at baseline and consistent with the time-varying approach.
Results
All growth curve analyses were conducted using Mplus Version 7.11 (Muthén & Muthén, 1998 . Other analyses were conducted using IBM SPSS Version 20. Overall significant effects for intervention were based on an intent-to-treat analysis including all enrolled participants. Descriptive statistics for all four primary outcome measures are shown in Table 1 . Missing data were estimated using the full information maximum likelihood algorithm. Models were built following a paradigm of successive imposition of restrictions and tests of model fit. We note statistical decisions and describe the final models, but for brevity, leave out many of the intermediate deviance testing values. More information on the final models can be obtained from the first author. Model tests indicated that partners were not "exchangeable" on study variables, that is, were distinguishable, so the study's six same-sex couples were excluded from the analyses.
Marital Satisfaction
We used a multiple indicator model to examine change in marital satisfaction, which was measured as a latent variable combining the QMI and the GDS of the MSI-R. The latent variable was scaled to QMI. Because GDS was not included in either of the feedback measures, in order to allow identification of the initial model, residuals of QMI at both feedback time points were constrained to equal the residuals of QMI at the following time point, just 2 weeks later. Due to small negative residual variances in these factors at the feedback time point, these residuals were fixed at zero.
Factor loadings of the slope were fixed to the number of weeks from baseline divided by 10 (to aid in convergence), modeling individual trajectories as calendar time. A linear trajectory accounted for significant variance, whereas higher order polynomials worsened the balance of fit, and parsimony and did not account for significant variability, so individual trajectories were modeled as linear. Note that because treatment is included as a time-varying variable, the model can still capture nonlinear effects related to treatment. Partners' intercepts, slopes, and measurement residuals were allowed to correlate. The measurement models were found to be both time invariant and equivalent between partners, and therefore constrained to reflect these findings. After building individual curves and testing the measurement model, distinguishability between sexes was tested. Men and women's intercepts for the QMI and GDS were significantly different (Wald [2] ϭ 6.53, p ϭ .038), whereas slopes were not significantly different, so men's and women's slopes were constrained equal. Finally, the treatment effect was not significantly different between sexes (Wald [8] ϭ 9.06, p ϭ .34). Introducing an equality constraint produced a large increase in model fit; the Bayesian information criterion decreased by 37 points, where 10 points is generally considered a "very strong" indication of a better model (Raftery, 1995 ).
Due to a moderate level of kurtosis, we used a maximum likelihood estimator with robust standard errors. Although the chi-square was significant, 2 (542) ϭ 911.81, p Ͻ .001, indicating that the model was an imperfect fit to the data, chi-square tests are generally considered overly sensitive for a large data set (Bollen & Curran, 2006 ). Otherwise, model fit was adequate: comparative fit index (CFI) ϭ .94, Tucker-Lewis Index (TLI) ϭ .94, root-meansquare error of approximation (RMSEA) ϭ .06. Treatment effects from the final model, scaled to QMI points, are presented in Table  2 and graphically depicted in Figure 2 . Due to known issues of variance shrinkage when using best linear unbiased prediction (Verbeke & Molenberghs, 2000), Cohen's d effect sizes were derived using standard deviations observed in the raw data, which produced a more conservative calculation than would have been found using model-based variance parameters. In a few cases, this caused the 95% confidence interval for Cohen's d to include zero when the p value was at or below .05.
The control group's slope of marital satisfaction was not significantly different from zero (slope ϭ .011, p ϭ .86). Treatment effects can be interpreted as the degree to which treatment deflected the trajectory at a given time point. Effect sizes were largest This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
immediately after treatment, stabilized at the 2-week postmeasurement point, and were largely sustained throughout the first year of follow-up. The same pattern repeated over the follow-up period to the second intervention, although the between-group effect at the 2-year follow-up point dropped below statistical significance. Effect sizes ranged from d ϭ .11 to d ϭ .39, with a mean effect across follow-up of d ϭ .23.
Intimacy
We followed the same modeling paradigm of imposing successive model restrictions and testing partner distinguishability to build the intimacy and acceptance models. In the final intimacy model, partner intercepts, slopes, and treatment effects were statistically indistinguishable, and therefore constrained equal.
Due to mild kurtosis, we used a maximum likelihood estimator with robust standard errors. Although the chi-square indicates that model fit was not perfect, 2 (177) ϭ 271.14, p Ͻ .001, it was otherwise adequate: CFI ϭ .96, TLI ϭ .96, RMSEA ϭ .06. Model-based estimates and effect sizes are presented in Table 2 . Trajectories are graphically depicted in Figure 3 . The control group's slope of intimacy was not significantly different from zero (slope ϭ Ϫ.007, p ϭ .17). As can be seen in Table 2 , we found statistically significant effects for intimacy across the entire follow-up period (all p values significant at p Ͻ .001, with the exception of 2 years, where p ϭ .002). Cohen's d values were mostly in the small range through 6 months, and consistently in the small-to-medium range following that. Effect sizes for intimacy ranged from d ϭ .20 to .55 (mean d ϭ .37).
Acceptance
We found significantly different intercepts and treatment effects for men and women, so we allowed intercepts, slopes, and treatment effects to vary freely between partners. The chi-square was again significant, 2 (167) ϭ 305.44, p Ͻ .001, but model fit was otherwise good: CFI ϭ .95, TLI ϭ .95, RMSEA ϭ .06. Neither control men's nor control women's slopes were significantly different from zero (slope m ϭ .007, p ϭ .41; slope w ϭ Ϫ.003, p ϭ .64). Treatment effects are presented in Table 2 , and trajectories are shown graphically in Figure 4 . For both men and women, treatment effects followed a distinct waxing-and-waning pattern, with sizable bumps immediately after both intervention points, followed by a tapering off over the course of follow-up. For both sexes, effect sizes were in the small range, with women's ranging from d ϭ .17 to .47 (mean d ϭ .34) and men's ranging from d ϭ .11 to .38 (mean d ϭ .25). Although treatment effects appeared similar between sexes over the first year of follow-up, they diverged over the second year, with women's effects largely sustained through 2 years (although at 2 years, significance is borderline at p ϭ .050) and the effect for men disappearing by 1 year 6 months.
Reliable Change Index
We used Jacobson and Truax's (1991) formula to calculate reliable change. To account for clustering in the chi-square analyses, for all variables except for acceptance, analyses were conducted at the couple level; partners' change scores were averaged, and couples who scored above the threshold were coded as changed. We imputed missing data with subject-specific modelbased estimates generated from empirical Bayes factors. To err on the conservative side, we removed the estimated treatment effect from all couples who dropped out before treatment, despite the fact that the model estimated the treatment effect over the entire sample. For parsimony, we present estimates at 6-month intervals. Reliable change estimates are provided in Table 3 .
For the QMI, reliable change required couples to average a 4.02-point gain from baseline. For the GDS, reliable change required couples to average a 6.86-point gain from baseline. Reliable change did not reach statistical significance for either of the distress variables, although particularly for the GDS, a clear pattern emerged of a higher proportion of treatment than control couples meeting criteria for change. The GDS trended toward significance at 2-year follow-up, with 22 treatment couples meeting criteria, but just 11 control couples, 2 (1, N ϭ 209) ϭ 3.53, p ϭ .06. Note. CI ϭ confidence interval. † Indicates that these confidence intervals include zero due to the use of variances derived from the observed data, which are larger than those in the modeled data.
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For intimacy, reliable change required couple members to average a 0.42-point increase. Between-group differences were significant at each follow-up point after 6 months, with 15 treatment couples and four control couples meeting criteria at 1 year, 2 (1) ϭ 6.23, p ϭ .013, and 17 treatment couples versus seven control couples meeting criteria at 2 years, 2 (1) ϭ 3.99, p ϭ .046. For acceptance, women's and men's scores were computed separately. Reliable change required a 0.54 gain for women and a 0.60 gain for men. Women's differences were significant only at 6 months, whereas men's were significant through 1 year and trended at 1 year 6 months.
Sensitivity Analysis and Missing Data
We examined the data with several different models to determine the sensitivity of findings to the model parameterization.
Most notably, because the full information maximum likelihood algorithm uses all data to estimate missing values, we wished to explore whether the brief spike immediately after treatment may have biased other estimates upwards. We removed both the feedback and 2-week postfeedback time points for both the initial assessment and the booster session, leaving just the longer term follow-up measures taken 6 months apart. Results were consistent with the findings reported here.
We used pattern mixture models (Hedeker & Gibbons, 1997) to explore the sensitivity of the findings to patterns of missing data, with particular interest in whether attrition bias impacted the present findings. Although we parameterized various model permutations, we found the best balance of theory and power by coding couples where both members dropped out before the final follow-up period as dropouts and couples who completed data at This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
the last time point as completers. Of primary interest was the interaction between dropout status and the treatment effect, which would suggest that asymmetric attrition biased parameter estimates of treatment effects. None of our models revealed any differences in trajectories or treatment-related deflections of trajectories, indicating that findings were robust to missing data patterns.
Discussion
The results of this RCT of the MC support our hypothesis that the MC improves multiple domains of relationship health and that yearly boosters are effective to augment and maintain those gains. In brief, relationship satisfaction, intimacy, and acceptance significantly improved compared with the control condition for up to 2 years following the MC when boosters were given at the 1-year time point. For satisfaction, MC couples were significantly more satisfied than control couples at all postintervention time points, but the final 2-year follow-up. For intimacy, MC couples reported significantly more intimacy than control couples throughout 2 years of follow-up. Similarly for acceptance, MC couples reported significantly more acceptance over the 2 years.
Broadly, participation in the MC seemed to (a) reorient couples toward the most positive qualities of their relationships; (b) foster acceptance of common issues, differences, and patterns; (c) build intimacy bridges rooted in deeper compassionate understanding; and (d) generally improve relationship health by reactivating partners in the service of a more vibrant and engaged relationship. The effect of the MC appears to peak immediately following the intervention itself and then stabilizes into sustained improvement, with some waning over the course of the 2-year follow-up. Thus, the results suggest a fairly robust treatment effect and enough waning over the course of 1 or 2 years to support our presumption regarding the need for regular, annual checkups.
Reliable change statistics were strongest for intimacy, with significantly more treatment than control couples meeting criteria throughout the entire follow-up period. As far as acceptance, whereas women's treatment effects were larger, more men met criteria for reliable change, suggesting that the men's effects may have been driven by a fewer number of individuals making larger gains, whereas women's effects may have been driven by more consistent gains across the sample. Treatment couples were not significantly more likely to meet reliable change criteria for either of the satisfaction variables, although they trended toward a significant difference at the 2-year point on the MSI GDS.
Results of the present study compare favorably with previous findings (e.g., , with small to medium effect sizes for intimacy (mean d of .37) and felt acceptance (mean d of .30), and small effects for relationship satisfaction (mean d of .23). A meta-analytic review of marital education programs has revealed that although controlled studies of education programs have displayed a strong improvement in couple communications skills, relationship satisfaction gains have been more modest. In comparably designed studies that included both postassessment and follow-up measures, the average effect size immediately postintervention was .24, and .28 at follow-up (although the average duration of the follow-up period was shorter than that in the present study, typically lasting 3-6 months; Hawkins, Blanchard, Baldwin, & Fawcett, 2008) , versus .29 and .39 immediately postintervention for the MC. However, studies of tertiary treatment (average of 23 sessions; Christensen et al., 2004) have found preto posteffect sizes on the order of .86. Considered in this context, the MC effects appear comparable to marital education programs.
Considering the obtained effect sizes, if the program were implemented on a larger scale, public health effects could be substantial. It has been argued (e.g., Kraemer, 2010 ) that even small effect sizes can have large public health consequences, depending on the risks and costs associated with treatment. The example often given is that of the effect size for a small dose of aspirin in preventing heart attacks (reported squared correlation ϭ .0011; e.g., Rosenthal, 1994) . Though the effect size in this example is comparably small, the public health effect at a population This document is copyrighted by the American Psychological Association or one of its allied publishers.
level is significant, especially considering the low cost and low risk of administration. Although the format of the MC is substantially less intensive than tertiary treatment, the requirement for face-to-face visits does make the MC more intensive than wholly web-based interventions. Although we are in the process of developing a web-based MC, we believe that there will always be benefits of face-to-face contact, including (a) better and more easily established therapeutic rapport, (b) greater motivational influence of the provider and greater ability to control the therapeutic environment, (c) greater ease with which the provider can detect relationship patterns and facilitate compassionate understanding, and (d) more consistency with the health checkup model that participants are familiar with from physical and dental checkups-perhaps adding to the seriousness with which couples take the experience. At the same time, wholly web-based interventions have the added benefit of even further lowering the barriers to accessing care, essential in addressing the public health problem at hand.
Although promising, the results of this study speak to the efficacy, not the effectiveness, of the MC. Our intention has been to create the MC as an intervention that can be easily disseminated, with an eye toward dissemination through primary care facilities. Toward that end, supported by a grant from the Administration of Children and Families, we have begun dissemination trials through a Tennessee primary care system serving a mostly underserved population. In addition, we are piloting a similar primary care-based version of the MC with our partners in the Air Force primary care system. Similarly, a primary goal of the MC has been to reach at-risk couples who otherwise would not have sought help for marital concerns. Although the MC has been shown to be successful in attracting couples at risk for marital deterioration who might not have otherwise sought care, in this study, we also found that couples with lower income and lower levels of education were more likely to drop out. Our supposition is that lower socioeconomic status (SES) couples face more obstacles to effective treatment seeking and are therefore more likely to fall out of the study. These results suggest that effectively reaching lower SES couples continues to be an important challenge. We are currently attempting to address this in our work with Kristi Coop Gordon, adapting the MC for use with lower income couples by more actively taking the MC to more accessible settings.
There were analytic limitations to consider. For the reliable change index, it was necessary to impute missing data. By choosing a model-based approach, we implicitly chose precision over unbiasedness (Singer & Willett, 2003) . One drawback to this approach is variance shrinkage; by decreasing variability in the missing data, fewer couples will meet criteria for reliable change through chance alone. Because this study had more treatment than control dropouts, decreasing the variability of imputed data may have functioned to underestimate the number of treatment couples meeting change criteria. At the same time, using a trajectory-based approach is more likely to produce accurate estimates in long-term follow-up than other strategies such as multiple imputation, which tends to produce missing Note. Reliable change required couple members to average a 4.02-point increase from baseline for the QMI, a 6.86-point decrease for the GDS, a 0.42-point increase for intimacy, a 0.54-point increase for women's acceptance, and a .60-point increase for men's acceptance. Chi-square tests are based on number improved versus number stable/declined. QMI ϭ Quality of Marriage Index; GDS ϭ Global Distress subscale.
values that are "too healthy" (Engels & Diehr, 2003) , a drawback in a sample in which separation and divorce drive some dropout. Additionally, the interpretability of reliable change statistics is complicated because a prevention study like ours samples couples from across the satisfaction spectrum, including already satisfied couples at or near the ceiling of the satisfaction measures, compared with clinical samples in which all participants meet distress criteria prior to the intervention. It is also important to consider the generalizability of the findings. With regard to diversity, our sample was drawn primarily from an educated Caucasian population, although this was not dramatically different from the surrounding community. This problem, which is common in both research and clinical settings, underscores the importance of actively recruiting diverse and traditionally underserved communities. A final important consideration for generalizability is transitioning from paid research participant to a paying community consumer. Although MC participants were compensated for their time, the amount of compensation was minimal in relation to the time requirement. The amounts of payments and timing of disbursement (increasing over the course of 2 years) were carefully selected to be in line with the current standards of practice to assure that they were not coercive. Additionally, on a survey asking about perceived value, 72.8% of current MC couples said that they would be willing to pay $50 or more for an MC, and 39.6% said that they would be willing to pay over $100, indicating that they valued their participation in the MC above and beyond the influence of incentives.
Taken as a whole, the MC program of research thus far has demonstrated safety and acceptability, preliminary efficacy and longer term positive results, attractiveness to a broader target population, and now both longitudinal efficacy and the benefits of a repeated annual checkup using the latest analytical techniques. A large scale, multiyear dissemination trial of the MC in low-income populations began in 2011. We are also actively working on disseminating the intervention to make it as widely available as possible to those who could benefit from it, through publication of a clinician's treatment manual and the development of a webbased program that would make MC materials available to community clinicians and clients. In sum, regular checkups appear to improve and sustain relationship health across a range of variables and thus have the potential to become an important part of an overall comprehensive relationship health system.
